Low-frequency ambient noise under pack ice of the central Arctic Ocean has long-term variations (periods greater than 1 h) which correlate highly with composite measures of stress applied to the ice by wind, current, and drift. These composites are the horizontal ice stress and the stress moment, and are derived from meteorological and oceanographic data observed simultaneously with the noise. Atmospheric cooling, a known high correlate of midfrequency noise under the ice, is not important at low frequencies.
noise. In this paper we compare the variation oflow-frequency ambient noise with various environmental ice-forcing functions, including temperature and wind. We find that low-frequency pack ice noise cross correlates best with the moment due to opposing wind and current stresses acting on the ice, and worst with air temperature. Because other experiments, some of which interfered with ambient noise observations, were going on as this graphic record was being made, portions of the record had to be nates the spectrum from about 1 to 100 Hz, at least under pack ice of the central Arctic. between noise spectral density and estimated ridging energy. Our study goes beyond these, principally because we investigate a wider range of measured environmental correlates.
I. AMBIENT NOISE DATA
We take the octave band from 10-20 Hz as a surrogate for the broad distribution of low-frequency ambient noise edited. It was possible, however, to fill gaps with recorded data acquired digitally. 7 The latter provided data averaged over 1.7 min and we could, via later playback, discriminate between interfering sounds such as made by periodic airgun shots and the desired ambient noise. The digitally recorded data, however, were not always available, so remaining edited gaps in the time series were filled by linear interpolation. The longest such gap is 24 h, the mean gap is 3.8 h, and 36% of the time series has interpolations. 
That is, the ice/ocean shear stress is rotated counterclockwise through the Ekman spiral of the OBL, and we have taken a • --40 ø to produce Fig. 6 and Table II Table II by no more than about 0.05 in maximum correlation coefficient.
Thus we conclude that the shear stress moment M is an important if not the major correlate of noise, with internal stress S or wind or current components close seconds if not of equal importance. For comparative purposes, the four cross correlations are graphed in Fig. 7 . We regard the time lags to maximum correlation in Tables I and II and Fig. 7 as zero or essentially so, given uncertainties related to the mean gap in the noise of 5.8 h over 38% of the record and the 1-h averaging periods in both the noise and environmental time series.
III. CROSS CORRELATIONS OF THE 23.7-DAY RECORDS
Further insight may be gained by cross correlating the noise with wind shear stress and Coriolis normal stress over the full 23.7-day noise period, and these results are in Table   III be related to the total state of ice stress, any one applied stress component would then have a time-varying correlation as other components wax and wane. In connection with the latter, Pritchard's study 6 entailed 120-day records which, when divided into six 20-day records, yielded cross correlations between noise spectral density and estimated ridging energy averaging 0.65, with a standard deviation of 0.25. Thus we regard the third factor as the most important in our single component data (as well as in Pritchard's), and as evidence that any one applied stress component such as wind shear is an incomplete correlate. Unfortunately, we do not have more than one 9.9-day record to test the cross-correlation stability of one or both of our stress composites; further, dividing the 9.9-day record into shorter ones to test this would run afoul of the 8-day or so period in our data. Fig. 4 . The spectral density of the rms pressure at 1 cycle/day does not differ from the general spectral trend, yet the temperature during Fram IV had strong daily cycles (superimposed on a general upward trend). We regard this, plus the low correlation, as a firm negative finding.
IV. SUMMARY AND CONCLUSIONS
We have studied low-frequency ambient noise records obtained under pack ice of the central Arctic Ocean, with short-term noise fluctuations ( < 1 h) averaged out. We find that longer-term variations relate largely to stresses applied to the ice by a combination of wind, current, and drift. Stresses applied by temperature are not important at low frequencies.
Our noise records are far from perfect renditions of nature. It is probably true that most field observation programs have blemishes, but this one had to contend as well with competing scientific interests which one of the authors (Dyer) ironically had under his control along with ambient noise. Fortunately the noise evolves slowly in time, so that imperfections in our noise records seem not to be crucial. 
